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c;37xx;uT5>. t -3? hJFi/:^ h 'J •t7A. 2, 2' fc*X (i?7x:^;U7H 

f^^/7i£$i±. ■^Jir-^ai^ V 3^ x -;uT 5 y »^«A-r ^ - i: A^'-e# m 
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R 



19 




.24 



(2) 



f o 



•X- — Ar 



(3) 




o 



■s 




o 
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20 momm^ (Dm^.i3>^ ^r"*^. r"*®. r^^. r^^. r^'*.r^^, 

r28^ r29^ r30^ r33^ r34^ P,35 ^..^^^ < , imt^O)!! 

J^,7{)^e, R 9 . R ^ . R ^ ® . R ^ y LUo 

5=- h 7 37 x ::i;i/->i ^» >#if&(»^J^Ii . ##S:iJt<i: LT Angew.Chem.lnt.Ed. 

Engl.vol.25(1986)No.12 1 O 9 SM.-^. Tetrahedron Letters, vol. 38(1 997) 

^L. 2J5t>-ex^ / -)\^ymm(om-^mm^ . - i o°c-e'r yr 

28 



wo 02/43449 



PCT/JPOl/10214 




29 



wo 02/43449 



PCT/JPOl/10214 





30 



wo 02/43449 



PCT/JPOl/10214 




^mo)Bm:f5mit. m^isammm. i^e-A^^. xj^y^^j><7\ 
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ir tltX'^ti:l\t^^ 1 ~ 1 O 0 0 nmmmfj^^MltH^o 

s M X :f. ; u ^ - (* ± I cil 5iE m siE ^ It -r / « ; U X m ^ 35 1 )^ ^ ffl L N 

— ffij!)<3 O 0 // mJilTfl5lzg^ff^<Diii^3b<ffll\ &*t,^^/<^-JKI> J: 5 *C^S'r 

Pa^(7)ii^(*. PI i:fecDil^$SB?iJf ipul* J: t^A^s * ^ — ^^(DJi^lcl*, 
W<»®m^^'<-cm^$-B:'i>o C(»Ji^. $i:mmizitir)\^^ -< ^ t 

0)-^-. ;iti=feiffl^l::^ o-r^t^:5a^tt ^ <l: ^ o 

^ if <7) B# ^ij a ^ a ^ . ^ - 7=^ -r ^ il ^ -^i* m 11 S l§ 5te i: (Z) ill ^ * ^ V 

32 
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z-■Jn=E\i:Px.-)\^^Ar. s g ^ t h f ctitr^MT-J?^^- v'!? A 2 . 2g^ 

g tJK)S^i±. ^^-emau. 9- (2-if 3?i-;u) - 9 - ^F-it^-r / -;u 

iBfc^-r^^^»- 1 (8. 5g) ^mtzo 1H-NMR(CDCI3 .ppm):7.8(d,2H), 
7.2(t,2H). 7.2(m,8H), 6.8(t,2H), 6.4(d,2H) 



fflt^r -J^'J --v-^u^b jJ^l^-^MSjE)^?, 5 o°c-e, 2, 4-vX^;U-9- 

- ( 2 - t*:? xr^ju) - 9 / — ^lu^^fco z.i^l^mB.\^^\^M.<r> 
ti^^i)D^fc4'-etai&flft7KL. ^5*i:-i!&SL. TiaicjK-riliSa- 2 (is. 

8g) ^%fzo 1H-Niy/1R(CDCI3 ,ppm):7.8(m,2H), 7.6(d.2H)., 7.4(m,3H). 7. 
2(m,2H). 7.1(t.1H). 6.9(s,1H). 6.8(t.1H). 6.5(d.1H). 6.2(s.1H). 2.9(m.2H). 
2.3(m.2H). 1.4(t,3H),0.9(t,3H) 
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5 -raS^S- 1 '(13.1 g ) ^»;to 1H-NMR(CDCI3 ,ppm):8.0(d,1H). 7.9(d, 
2H)v 7.8(d,1H)v 7.7(s,1H). 7.4(t,1H). 7.3-7.1 (m,5H). 7.0(s,1H), 6.8(t,1H)v 
6.3(d,1H). 2.5{s,3H). 2.3(s,3H) 



2 -yPt If 7x^;U2 3 . 8 g H F ttiT#Ji-5?^^4<-*>^7 A 3 . 4g€ 
0 g tJS^!5$-t±. ^JST^aSL. 9 - ( 2 - If7 x-;i/) - 9 - 7;U^^y - 

mmm- 1 da. 5 g) ^mtc^ ss^s- i (15. 8g)^i, 2 
-e^^'ppx^vtfi-es 0 tiT^'fbT-kf'vu 8 . e g <!:ig<b7JU a 1 4 . 

7 g iJK/SS-H:. ^JST'^lftSL. 2, 2' -v?7t5^;U-9, 9' -J^tPtf 
:7;|/;i-U> (11. 2 g) ^ntto C<Di>7iZ.^J\^^ ( 2 . 3 g) ^Pyi-df.^ 
20 V'f'T6 0°CTl-75/-2-:>-7t$' U V ^ ;U 7 JUt"* t K 2 . 0 g . 

'fb;'3 U C7 A 1 . 6 g tRm^it.mm-cmmiy.TBB.lZTTiirit'^^B Q - 1 ( 1 . 

5g) ^^^bo 1H-NMR(CDC13 ,ppm):9.4(d,2H)v 8.6(d d,2H), 8.1(d,2H). 8. 
0(t,4H)s 7.8(d,2H). 7.8-7.6(m,12H). 7.4(t,2H), 7.2(t,2H). 6.8(d,2H) 




10 



wo 02/43449 



PCT/JPOl/10214 




BQ-1 



Sl!i5l5«|5 'J (BQ-2. 3) (D-^m) . 

fS(C^-r B Q - 2 J: tfJ B Q - 3 o 




BQ— 2 



10 



BQ-2 : 1H-NMR(CDCI3 .PPm):9.39(cl.4H). 8.72(d.4H). 8.27(d,4H), 8. 
03(d,4H), 7.84-7.55(m,24H), 7.32(d-d-d,4H) 




BQ-3 



BQ - 3 : 1H-NMR(CDCI3 .Ppm):9.36(d,3H),8.72(d-d,1H).8.66(d-d,2H). 
8.24(d,1H), 8.23(d.2H). 8.12-8.03(m,6H). 7.87-7.49(m,21H), 2.46(s,3H) 



6 (:? x:^> h p u >mm^ (p h e n - 1 ) o^m) 

15 51$SS-i' (5. og) $^;7h^-y-> + t?6 cc-ea -7 5 / - 7 

'J >*;U7HT jt-T^t K 5 . 2 g . 7Ki^^b* 'J O A 5 . o s t RJ^^ . nmx 

35 
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mmL. TmiZTPit P h e n - ^ (5. 8 g ) ^#/tc. 1H-NMR(CDCI3 ,ppm): 
9.2(d.2H). 8.8(cl,1H)s 8.5(cl,1H). 8.2(m,3H). 8.1(t,2H). 7.9(t.2H). 7.7-7.5(m. 
BH). 7.4(m.1H). 7.3-7.2(m,5H). 7.1(s,1H). 6.8(t,1H). 6.5(cl,1H) 



mmmi (:7i:*-> h □ u (p h e n - 2) 

^ h ^ 3^ X -;u^ ^ > 2 . 5 g . ig<bT;U 5 --^ A 2 . O 8 g . tg<b 7 -Ir ^ 
;U1. 22m 1^1, 2— v-j7Pnx.^>100ml(C*PX..MS'C-1. 5B# 

^ ^ > 1 . 0 3 g ^tffco H-NMR(CDCI3 ,ppm):7.86(d,4H), 7.35(d,4H). 7. 
24(m,10H) 

±5!&(Di^T-b^iU-r h^:?x-juy^>1 . O g ^ v7|-^-9- >4« 6 O^C"^ 
8 _T 5 y - 7 - d^/ U >i) ;U7t->T t F 1 . O 6 g . ^Kitfe* 'J "^ix 1 . 
O g t JgfS^-fr. ^Jit?«ftSL. TiBIC:5^-r Phen-2 (1. 21 g) 
/to H-NMR(CDCI3 .Ppm):9.21(d-d.2H)v 8.31-8.19(m.8H), 8.07(d,2H). 7. 
76(q,4H). 7.62(d-d,2H). 7.50(d,4H). 7.39-7.20(m,10H) 



8 (37x^:^l-P'J (Phen-3) 0^f&) 

2, 2'-s>:?p^if:?x — ;u2. 5g.3-7i2^;u:? x ^;u7t<p 3 . 

9 g . 2 M^i^± h'J'^7A21ml. T^h^^X (hU:? x — jUT^X 7 Y 





Phen-2 
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;u#c 0 . 5 7 g * v^d-dp-y-xt" eo'c-es-rsy-y-Jf / 'ji^^-^UTKr^u 
xtKo. 6 3 g . *^<fc* U 'I? AO . 6 g t SIlS^-Br. ^Jfe-eteSL. Tia 
Phen-3 (0. 76g) ^#fco H-NMR(CDCI 3 ,ppm):9.20(d ■ d, 
2H), 8.43(d.2H), 8.16(d-d,2H). 7.79(d,2H), 7.61-7.26(m,18H). 7.17(t,2H). 
6.77(d.2H) 




Phen-3 



6. 6' -ifx ( h 'J 7;u7l- p ^ >x;u7h — ;u:*-^e^) -3. 3, 3', 

I- JU/KP >^2. 2 g. 2 Mikm-t h'J'^Al 2ml, ^h^^X (hU:? 

X — ;u7t^x 7 -r>)/<^vOA(o) 0. 40g^h;ux>50mi.x^ty 
3 orry \ om^mm.zm A.. 1 2B#F0i^*T-eig.^L. v-:^ 

j^i$:^^^tK «^-i?«!kSL6. 6' - ex (4 -T-b^;u7i-;u) -3.3. 

3', 3' -^h5>t^;U-1. 1 ' -X t°P e-r 1 . 5g^#fco C 

(3)i?T-b5^;Uf*1.50g^V?|-^+»->*60°C-e8-T5y-7-^y'J'> 

^;u7Ktjut' t K 1 . 2 6 g , 7k^ib* 'J O A o . 9 g ,b JSF&^iJr. ^>i-e^!a 

S TiaiC^f phen-4 (1. 40g) ^#fco H-NMR(CDCI 3 . PP 
m):9.21(d,2H), 8.35(d,4H), 8.25(t,4H). 8.09(d,2H), 7.80-7.59(m,12H), 7.3 
4(d,2H). 7.24(d,2H). 2.46(d,4H), 1.52(s,6H); 1.46(s,6H) 




Phen-4 
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^JS#J1 0 (:7x:J-> hP 'J >mmW (Phen-5) (D-^^) 

Zfa^'p>A. O g , ^-IkT JU 5 — "t? A 3 . 3 s s ikitT -iZ^JU 2 . 0ml 

^1. a-v-j^ppx^^/aoomi icira^.mjST? i . 5 ^fa^. 6 o°c 

Z 0) h 'J T-^^)\^W 1 . 4 1 g ^ 6 0°C-e8-TS/-7-^ 

y 'J >:'3;U71?t;ut^ t K 1 . 5 o g . Tlc^lk* 'J 't? A 1 . 5 g J£1S 

JST?*JISL. TIBI-^t" Phen-5 (1. 32g) ^#fco 



1 1 (7 x:?-> h P 'J (Phen-6) (D^fiK) 

2, 2' 9' -X tf P If :7;UyJ- U> 1 . 5 2 g 

-9->ct3Tj60°Cl?5-T5/-6-^/|J>:^;U7t<TJl'-xtKl. 3 1 g.^K 
'J ^t? A 1 . O g i:SP5^-tlr.'^J£-eMSL.TlBIC:55:-r P h e n - 6 ( 0 . 
2 9 g) ^f#t=o H-NMR(CDCI3 ,ppm):9.57(d.2H). 8.99(d-cl,2H). 8.57(d- 
d,2H). 8.11(d-d,4H). 7.98(t,4H), 7.84(d,2H). 7.81(d,2H). 7.61-7. 56(m.4H). 
7.45(t,2H). 7.18(t,2H). 6.84(d.2H) 



mmm 12 ^j>mmt (xPM-dNTR) o^m 

38. 




Phen-5 




Phen-6 
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^ v7f-^-9->4'-e 2 - T 5 / - a ^>t;U7* t K 0 . 5 1 g , ^Kit^b:*J 'J "t? A 

0. 76gtJ5)S^-|±. ^^^-eteSL. TiE(C:^-rTPM-dNTR (O. 8 

2g),$t#/co ^ H-NMR(CDCI3 .ppm):9.12(d-cl,2H). 8.27-8. 16(m,8H). 8.0 
0(cl,2H). 7.49-7.44(m,6H), 7.34-7.23(m,10H) 

TPM-dlMTR 



mmm i 3 

I T ommmmmt: 1 5 0 n mita (tssg^ 1 

5 n/n,SiF B — A^^p°b) ^3 O X 4.0 mm Ic^if.x »y ^^^-^^'^tTofco 
10 t# GtLfc^t^^T-b h -b 5 =1 ^ U > 5 6 " 1 5 tb^rsT^S^jJS)^;^ L 

TA^ M^?K-e?5fe;f ^L^r-T 'JZfa t° jut ;u n — ;u-e 1 5 ^^Fb^M^;^^ 

15 -c. ^■rm—<DiE^i}±xmmmt lti^^^pvt-^ (cupc) ^lon 
m ^^L. ^i^mi^xm-oiE^immm t ur n, n' -i^:7xri;u-N. n' 

- e x il -i-y^Jl.) - 1 , 1 ' x-;b - 4 , 4 ' -e^T 5 > ( Q? - 
NPD) ^50nm^PL/=o ^e,fc, §1 #i|^t^T^3feJiSP^j-=&7nx hist*^*!: 
LTh'JX (8-:^F/'jy^h) TJUS-'^A (n) (A I q3). K — h 

20 ^ntLXZ. 3, 5. 6-^h^tKP-9-(2-^>V"^TyjJU)- 
^y'Jv/-[9. 9a. 1-gh]'^^ij>('>-7'J>-1)$ffil,\-C. K 

— AM. 0 w t cfc a (C 2 5 nm (DJl^ Lfco -DLN-^m 
^M.iilit LrTiBIC;5^-r E TM 1 ^2 S n m(Z)ff$(cmm Lfco?l#i^LNT 
'J^-t^A^O. 2nm K-hfl/^^L. 7 ;U 5 A ^ 1 5 0 n m^^L 

25 r^S<tL, 5 X 5mm"^0)m^^f^SL/=o ■l^lllj||^(D'i'7|->'fb7K7^>v 
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g^(±3 5 2°CT;-fe-g,„fg3fe)i(D-r7i->'|b7K^>V-V/Ki5 . 7 8 e V "t? fc V . 

I*. 1 0 VOimmrnKV. m^if-<7}^^i)^5 2 Snm (© F-/^> h^*sKc» 
i^fe#ig3feA<#P,;K. ^^j!fJt(*3 8 0 0 Ocd/m^ -efeofco c:(» 



m'fmmm tLx a i q 3 t:mi^tz&L^itmmisi 1 3<t±<pniicLr^ 

3feS^=^$<^ta Lfco A I q 3(D'r?t->'(b7t^°i=->vA'JUI±5. 7 9 e V. 

f*4 5 9 . iS'y X$u^7^mit 1 8 0°C-efc^o C e. f*. 1 0 V fl) 

EPjomEr*. Hit t°-^;^^SA<5 2 3nm (o K-/^> h mmiz^-^ < m^&m^ 

tfc^^lj 2 

:j->hPu>(Bcp) ^mi^tciii^itmmm ^ 3 i:^ < i^^tifc ur^^*^ 

^{^SLfco B C P a>^ :i- > it 7\i^>iy^r J\^lt 6 . 2 e V . ^^^M (± 3 6 0 . 

$ga^b;ajti*7 7't-efc^o c(D^3fe^^3&^ i o.vajEpjpiEi?. 

mit 1 2 0 0 Ocd/m^ -efeofco L A^ L ?^t: 75^^ & , C (7)^ptS^(D®mm 5 O 

o ii m 0) la R« H jg f# ^ [* 5 o % fei T -e & y , ^ ^ ® ( c f i A ^ m tt 

fee 




itig«»l 1 
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mmm i 4 

flJfejiSll^^ 4 , 4* - fx (N-*;U/<\/'j JU) e:7x-JU (CBP) ^ 

h 'J X ( 2 -77 x^;u tf 'J i^'i'Aigf* ( i r ( p p y ) 3 ) (d^^ 

ij^g U vOAHf^tccD^^Sfi 8 wt%) ^ 2 Onm OH^^^ LfcJ*li1-(*^!Si5>J 

ETf. fgjfetf— ■i?;^:Sjb^5 1 5nmfi)-i' v'^A^f*lcS^< & 
;h,. 1 0 0 Occl/m^ -^ifeofco ;i(7)J:5Cc. 2^:f§e«(Z)m^=•ll^l^i# 

— •I;;S:gA«4 6 3nm(DEM 1 r=S-:5< »fefg3te3bn#e»H. ISI3feSi}^l*8 0 0 




EMI 



m^mU"^^^-:^ \-^int ^ . 4-v^h-2, 5 -ex (3. 5-v 

y^;UK>e;jU)-3. 6-t*X(4-;>'^;U^x^;U) ePP[3, 4-c] 
1 . 0 wt% (C7£c i) J: o 1 5 nm Ltc)sl{1>l*^life 
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EM 2 



5 

mmm i 7 

t±<mmi^ Lxm^m'T-tiwm: Lf^oS^itjiB^x ^^fbTK^^^v^'^ui* 

6 . 1 4 e V, 6 6 3 . ;b* ^ X Is^jSEI (* 1 5 0°CT?&i»<, 

10 

usaijy 1 8 

T^yc, i-i^mtLX ^ . 4-i?>rh-2. 5 - ex (4-y^;u^>vJU) - 

3. 6-tfX ePP C3,.4-c] tfP-;U (DPP-2) 

15 

mmm i 9 

-:^:7 5^;u) b°p p C 3 , 4 - c ] tf p — ;u ( d p p - 3 ) ^ ffl U f- ijii ^rf. i* ^ 

20 

SlSfe^lJ 2 o 

Tt^X h*t*4i: L-C1 . 4-5;?'>-h-2, 5 - ex (4 - Y V^P tf^U'Ov 
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;u) - 3, 6 - fx i^ - t°pp [3. 4-c] t°p-;u(DPP 

mmm 2 1 

5 /1sXh#l4<tLri, 4-i?>;rh-2, 5-vX5^;U-3, 6-^^(1- 

t°pp [3. 4-c] \£u-)\^ (dpp-5). K — /^>h4^$4<b 
LrTIBIC^-r E M 3 t:mi^tziik9\-\tmW.m 1 e t ± < L-ClfilJt*^ 

CH3 

EMS 

H3C CH3 . ) 

10 

7i^Xh1itf4<tLri, 4-e;>:7-h-2, 5- ex (4-y^>/U'<>vJU) - 

3 . 6 - ex ( 1 - (4 - h 'J ;u) :i-:?^>u) t°p p [ 3 , 4 - c ] t° p— ;u 

(D p p- 6)^fflLNfcu^iiii!Si5ii2 1 t±<nm\^\^xm%m=f-^^^\. 

15 fzo 

:^mm(Dmi'mm^^n^^^'^miftm^i::.mm Lfcusfe^ij 16-22 

20 

Sl«5^5«2 3 

^?fe«g|5:«-^. Tl^x h**f4<t Lrmfe^'J 4 (D B Q - 1 K-/^> ^*^*4<!: 
L,-C4, 4-v7;U:?|-P-1. 3, 5, 7. 8-T-hVP^'=?->l'-4-7K^ — 3 
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a. 4 a - vy+F--l'>-$<^42> (PM- 1 ) ^ K-:^?ftltA<0. 5%lZtj:^^ 

26^*^5 1 9nm 0) H-/^:^ h*f*4lc«-:5 < !li f§ ife ti *i , ^^Umit 
5 8 0 o Ocd/m^ -efeofco 

A I q 3 ^ 1 5nm (Z>li^ fc. •^t^-em^iila^*j-*4i LrTiBfc^-T E T M 2 
10 $ 3 5nm <7)^$(c^^ Lfco §l#i^L^r U f^-:? O . 2 nm K— f^-^L. 
ami3T;U5 -r^ A ^ 1 5 Onm Lr|^^l<»: L. 5 x 5 m m ^ (7)^T^ ^ 
MLfccm^^lBlj^®(»'r:!|->'fb7Ki^>v-V;Uf*5 .970 V,^^^^g(d:6 O 9 . 

15 




ETM2 



20 

mm 5 

m^^3ii*^*4 1 LT B c p ^ffli^fcJji^iiHiiiS^y 2 4- 1±< mmiz Lxm 
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mmm 2 5 

mi-wiM^ut L-c^jife^ij 4 (» B Q - 1 ^mi^fz\>j.^\tm^m2 4 i::^< 
mmm 2 6 

m^UMt LTTiBl::^t-EM4 ^fflt^fclil^'Hi^ll&^l 2 4 t ^ < [^llif^ 
-<7mmi>^4 6 5nmEM4(cS-:3< Wfefljfe tt. 2 0 0c 



5 va)EP*nmJE-C. t°-^;SS*^4 6 5nm (7) E M 4 |cS < W fe 1^3^35^ 

ti?>4xfc3!)^. fgpfeil^lil 1 Ocd/m^> f§3fe^^(*0. 1cd/AT'feot=o 
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mmm 2 7 

mt/tmU^t:7H7. h*t*4<i:Lrh'JX(5. 7-v:7x-JU-8-JF/';/ 
^h) T;U5-'t7A (ffl) (A I (dPhq) 3). K-/«> LT 4 , 

4 — i:?:7;U::j|-p-1, 3, 5. 7--f-H^:7x — JU— 4— Tt?'^— 3a, 4a — 
5 vT-y^-^r ^'Si'-b > ( P M- 2 ) ^ffllNT . K — y^>h;E)M. OwtrolCJjt-S 

dc^lci 5 nm Lf=]il^l*^M^5'J 2 4 i: ^ < |^<i(c L iT^^fem 

5nm O K-/^> h«3^lcS':5< fe fg pfe j&Mf- *t f= » ^Is^WflJ'O V^^y 'J 

10 

ititiJiJ 7 

m^i!ij^#j-|4'!: Lr A I q 3 ^ffl L^.-S J2ll^(±lli5ll»J 2 7 t ^ < LX 

e,;h,-rs 6 1 5nm \z — <7 jl^S: t ^Iz 5 3 5 nm (D#ifil::v3 e 

15 ^^-r^^ife^pfe.!: JtCofco 

mmm 2 s 

LXmmm 5<DBQ-2tfflUfcUHftllll0li1 3<t:I^^IC 
20 --9 jftS3&<5 2 3nm (D K-/«> hW#4{^S':5< ^fefl^feAMte**!.. ^^Mm. 

(i 2 0 0 o ocd/m^ o/c. ^^B^cD'O v"4^/ 'J >mm^itm^m^m 

^ ffl (D mT-mm^t *4 i: L -C ^ ^ hI u . 

25 m^itjiip t Lxmmm 5 © b q - 3 ^ffll.^fcl^^.n(±*life^l 1 & t±<m 

% iz-'P^^^t^G 1 Snm (O H — /<> Htt*4lcao* < ^fe^ifci^qf b tt. ^3fe 

i@Jgl*7 5 O Ocd/m^ T'feofc, *fg^(»^>\/Jpv' 'J >^*f*lt^fefil3fe 

5 ^ ffl 0) m ^ It ill iN- L -C =fc * ^ ( c «| t6 L f= o 
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3 8 




DPP-8+PM-3 /Phen-1(^t P^7it>hP'J>^Sl$) 


1(c) ,4,5,7,8 




upp-/'+PM-4 /Pnen-1(Xt P^7it>hP'i>^Sl$) 


1(c) ,4,5,7,8 




urr-z+Kivi-o /rnen"1(At P^7iT>rPy>^m1$) 


1(c),4,5,7,8 




upp-cJ+hMz /Phen-1(Xt P^7it>hP[i>^S:w) 


1(c),4,5,7,8 




UKh'-D+tiivio Kiffy^) /Pnen-1(At □S7iT>hPU>^Sl$) 


1(c),4,5,7,8 




urr-y+KM-b (.jj/jv; /rnen-1(At P^7iT>hPv>^M:l$) 


1(c),4,5,7,8 






1(d),4-7 




Aiq-i-uoj 1 D ^5(1?; /rnen-2(Tb77i-JM9>^7i7>hP'J>^Mff) 


1(cl),4,5,7,8 


^ii^M 47 


urvDi /rnen-z^Tr77i-/l'/9^^7iT>hn'J>^M:ff) 


1(d),4,5,7 • 


mmiH 48 


DPP-1+PM-2 {^) /Phen-2(fh77irJW*>^7i+>Fn"JV^S<±) 




^JfefJlJ 49 


DPP-9+PM-6 (^v) /TPM-dNTR(f ■ 


1(d).4,5,7,8 




(ETM1(7It:^^a'jV#■:{*) ijfeffl) 


11 


mmm 5i 


(Phen-6f1,7-7it>hP'J>^aj:*;) ^ffl) 


11 


|gfig«nj 52 


h*9h7Hm (ETM2K>'rt;i^^fi:j4;) 


11 


IISfe^5lJ 53 


(Phen-1(Zt°a^7it>hP'j>^a:'($) IsEffl) 


11 


mMm 54 


r^hTh'jn (Phen-2(fh77i-JI';i$>^7iti;hqUv#Mtt) fi^ffl) 


11 



^3) Mw: Tg : fiT^M^ Ip : -ftvlbrt^vik Ip M : S^liilllii:^3tllfl)#>1b!|;'f>->-VJI^ 
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mm. (si±) 




mm 




Mw 


■ 531, '"'J 


IpfeVl 


[eV] 




[nm] 


[cd/m2] 


[cd/A] 


[%] 


459 


180 


5.79 




m 


615,535 


















% 


523 


20000(1 OV) 


















618 


7500(1 4V) 








609 


112 


5.97 


0.19 




513 


5000(1 OV) 




• 70 




459 


180 


5.79 


0.01 




513 


3000(1 OV) 








360 


<77 


6,20 


0.42 




513 


8000(1 OV) 




<50 




609 


112 


5.97 


0.32 




477 


3500(1 5 V) 








609 


112 


5.97 


0.18 




629 


8000(1 4V) 








670 


165 


6.09 


0.30 




629 


9000(1 4V) 








459 


180 


5.79 


0 


Jit 


629,535 


















B 


536 


4000(1 OV) 




75 




689 


197 


6.09 


0.30 




530 


20000 




>80 




689 


197 


6.09 






630 


10000 




>80 




689 


197 


6.09 






460 


10000 








689 


197 


6.09 






610 


10000 








459 


180 


5.79 




^ + 












689 


197 


6.09 






625 


10000 








689 


197 


6.09 






635 


10000 








689 


197 


6.09 






629 


10000 








689 


197 


6.09 






615 


.10000 








689 


197 


6.09 




m 


620 


10000 








689 


197 


6.09 






615 


10000 








677 


175 


6.11 


0.32 


m 


530 


20000 








677 


175 


6.11 






630 


10000 








677 


175 


6.11 






460 


10000 








677 


175 


6.11 






610 


10000 








677 


175 


6.11 






615 


10000 
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( b) ^>v'^y 'J 

(c) -^ifc (1) x-m^H^7.\zn^it-^m 
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R^ 


r2 










R^ 




1^16 


,R^^ 














R12 




R" 
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*l€)c fztzL a ^ ^ x'&^o zit^m. ^^m^m-to r ~ r ^ it 
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